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(54) CnOCOB yflAJ1EHH51 AByOKMCM VrJlEPOfiA VmSM CEPOBOAOPOAA m rA300BPA3HblX CMECEfi 

(57) PecfiepaT: 

Mcnonb308aHne: b cnoco6ax yAaneHVifl 
AByoKucw ymepofla w/writf cepoBOflopofla Ma 
rasoBbix cMeceft CyiAMDCTb: ra3oa6pa3Hbte 
cmgcm. coAepKau^ne A&yoKVicb yrnepofla n/nnvi 
cepoBOflopoAa. noABepraiOT a6cop6L4JM BOAHbiM 
paciBopoM AMMeTMJiSTaHonaMUHa c 
KOHL^eHTpam^ePi 35 * 55 Mac % b CMecu c 
npoTopoM - npoAyKTOM peaKqMH 
c^opMeaibAerkiAa c oahmm urn Gonee 
nonnani^/ieHnojiMaMMHaMH GT6pa6oTaHHbM 
pacTBop noABepraiOT Aecop6qwM 1 a n cfwibi, 1 
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(54) METHOD OF REMOVING CARBON DIOXIDE AND/OR SULFUR DtOXIDE FROM GAS MIXTURES 

(57) Abstract: 

FIELD: gas purification SUBSTANCE: 
CO 2 and/or S0 2 - containing gases are 
subjected to absorption with 35-55 wt % 
dlmethylethanolamine aqueous solutions mixed 
with a promoter - reaction product of 
formaldehyde with one or more 
polyalkylenepolyamines Exhausted solution 
is further desorbed EFFECT: enhanced 
efficiency 2d. 1 tbl 
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H3o6peTeKwe othocmtcr k cnocooy 
YRanenm KMcnopoAHbix raaoa. tskmx kbk H 2 S 
m/wjiw C0 2 M3 ra30o6pa3Hbix cMecaPi nyisM 

YAaneHMe KucnoTHbix raaoB. iamx kbk H2S 
m/hdh C0 2 . HBJiHe-rcfl H3secTHOM rjpo6newoft B 
npoMbuuneHHocTM, Koropaa etue ne naiuria 
o6ocHosaHHoro peujeHMR kbk c TexwwHecKovi 

CTOpOKbl. TaK M C TOHKM 3peHMfl CTOMMOCTM Ero 
B03M0>KHbl npMMeHeHMR MHOrOHMCJieHHbl, M 

rnasHbiM. ho He eAMHciBeHHbiM npHMepOM 
ABriReTca oGpaooTica cMHieTMnecKoro ra3a, 
Mcnorib3yeMoro npv? nonyMeHMvi NH 3 
CoAepwaHMe C0 2 b cMecu H2/N2 b stom 
cnynae MoaceT 6biTb nopRA^a 20% n ero 
H8o6xoahmo cHH3HTb ao 100 500 ppM 3ror ra3 
o6bNHO He coAep>Kt4T H 2 N, ho b ntoooM cnynae 
cnei^cfMKaLjMR aha coAepwaHiiR H 2N oneHb 
wecTKaR \a cocraan^eT a 1 ppM 

B jimeparype n3BecTHa vicnorib30BaHMe 
cnoco6oB XHMMHecKOM a6cop6unw 3tm cnocoGb? 
MoryT 6bitb Knaccnc|DMMMpoBaHbJ comacHO ™ny 
^cnojrib3yeMoro pacTBopureuR m b ochobhom 
Moryr 6bi7b pa3A&rrBHbi na Asa ocHOBHbix ima: 

a) nepBbifi im BKniosaer cnocoobk a 
KOTOpblX ncnojib3yioTc?i BOAHbie pacTBopbi 

nepBl^HHblX £1 BTOpMHHblX aMHMOB. T8KMX K3K 
M3A, fl3A M AHmUKOJlbaMMH; 

6) BTopcw rm Bmrnnaej cnocoSbL b KOTopbix 
ncnonb3yfOTC« BOAHbie pacTBopbi menoHHbix 

Kap^OHaTOB. aKTHBUpOBaNHbie HeOOHbUIMMM 
KOHI4©HTpai\HRMW oco6bix coeAMHenn^ 
(npOMoropOB), raxm ksk nepBMHHbie m/mhm 

BTOpVlHHbie aMMHbl, SOpaTbJ. aMMHOKMCJIOTbl n 

r n Ohm 6naronp§4RTcTByiOT R^HernKe peaKi^wvi 
ruflpaTat^MM C0 2 h, TaKMM oopasoM. ee 
a6cop6qiw pacTBopMTeneM 

06a runa cnocoSa xapaKrep^ayiorcfl no 
cytAecTBy abYMR 3Ha4eHMRM«, rnaaHbiM 
06pa3OM KariMTanoBnoweHweM n xeKyqviMn 
pacxoAaMM Ha epyimutf yAaJieHHoro KMcnoTHoro 
ra3a KannTajiDBno)KeHne b ochobhom 
nponopukioHa^bHo pa3Mepy KonoHHbi (BioiioHaR 
noAorpeBaTenb m KOHAencarop) w otcigab 
Tpe6yeMOMy KonvmecTBy pactBopnTenn 
TeKyu^e pacxoAbi b ochobhom 
nponopu[HoHanbHbi KOJiMnecTBy Tenna, 
HeoSxoflWMOMy Ana perenepauuM 
pacTBopMTena Ohm raioKe Bbitue, H6M 6ojibuue 
paciBopMTeriR pacxoAye-TCR. tk So/ibiue 
noTpeormeTCR aweprMW aha ero nepeKa^KM 
PacTBop^ienM mm a) xapaKrepM3yioTCR 
OonblUMMM pa60HMMM pacxoAaMM. neM 

pacTBOpMiexiM TMna B) r tk na CTaA^M 
aScopei^MM OHM npMBOA^r K 06pa30BaRMIG 
KapOaiuaTa 06paTHa?i peaKL^MP, npoBOAMMaa s 
perenepauMOHHOM KonoHHe, HecoMHeHHo 6onee 

3HAOiepMMHHa M OTCIOAa CTOMMOCTb Bblliie. H6M 

b cnynae o6pa30BaHMfl 6MKap6onaTa atir 
ajibrepHaiMBHbiX pacTBopMTeneM TMna a) 
06a TMna cnocoSa xapaKTepM3yioTCR 

BblCOKVlMM Kaf1MTanOBJ10»<eHMnMM M3-3a 

pacTBopMTeneM, KOTopbse oGbNHo wcnonb3yioTCFi 

npW OTHOCMTSnbHO HM3KOM KOH L^eHTpal^M M 

npeAotapaiAeHUR cepbe3HoPi KoppoaMM 

B HacTOfiiAee apeMH 6bino oSHapyweHo, mto 
npen?iTCTB^iR ahr cnocoSoB, MaaecTHbix b 
riMTepaType, Moryr 6biib npeoAonenbi, ecriM b 
KaMecTBe pacTBopMiejia Mcnonb30BaTb BOAHbiii 

paCTBOp AWMeTMJ13TaHOfiaMMHa npM AOCTaTOMHO 
BblCOKMX KOHl^eHTpai\M^X. K KOTOpOMy AoOasfieH 

noAXOA^iMMi^ npowoTop 

CnocoO cornacHo M3o6pereHMio a^^ 
yAaneHMfi KMcnoTHbix rasoe, tbkmx iok H 2S 
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m/m/im CO2. v\z ra3oo6pa3Hbix cwecePi. Korapbie 
mx coAepjKar. m BKfiJOHaioiA^M b ochobhom 
a6cop6i^M^o KMcnoTHbix fasos pacTBopMTeneM m 
pereHepaL;MK? Mcno/ib30BaHHoro pacrBopMTenfi 
Aecop6MpoBaHM8M, xapaKTepM3yeTca tbm. mto 
Mcnonb3yeicw pacrsoptfTejib, coAep?KaiAiiw 
BOAHyio CMecb A^ ^STMnsTa HOJnaMMHa (flM3A) p 

KOHL^eHipal^Mfl KOTOporO COCTaB/lFJeT OT 30 ao 

70% no Becy, npeAno^TMiejibHO ot 35 ao 55% m 
npoworop. nonyMeHHbiti no peaKt^MM 
cjDopwanbAerMAa c oahmm mhm 6onee 
nonvianKMJieHnonMaMMHaMM b KOJiMHecTBe, He 
npesbiujaiomeM 30% no secy. npeAnoMTMTe/ibHo 
ot 3 oa 10% ot o^u^ero eeca (Te ot cyMMbi 
BOAbi, awn Ha m npoMoiopa) 

PeaKiiMR noxiyneHMfl npoMOTopa npoBOAHTca 
npeAnoHTMTenbHO npM ivionbHOM oTHoiueHMM 
4>opMa^bAerMA/nonwajiKMneHnoriMaMtiH ( paBHOM 
ot 1/10 ao 1/1 

PeaKi^MR Mo>KeT npoBOAwrbcfl, HanpMMep, 
nyreM peari^poBaHMa noxiManKMneHJiojiMaiviMHa 
mjim nonMajiKMneHnonnaMMHOB b TeneHMe 1 h c 
c(]opManbAerMAOM, KOTopbiPi Mcno/ib3yeTca b 
BMAe npM6riM3MTenbHO 35 Bec-noro BOANoro 
pacTBopa npM BbiiueyKasaHHOM MonnnpHOM 
OTHoiueHUM, npM reMnepaType. KOTopan 
BHa4ane ycTaHaBrraaeTca okotio 100 °C m 
3aTeiw nocTynaTenbHO yBeriMHMBaeTCR ao 
TeMneparypbi KMnentiP McnonbsyeMbix 
noriMariKMneHnoiiMaMMHa mv\ 
nofiManKMnennojiMaMMHOB 

Bbi6paHHbie nonviariKMneHnojiMaMUHbi 
npeACTaBfiy?KDT coSoP^ npeAnoMTMTexibHO 
AM3TMneHTpiiaMMH m/mhm TpMSTMneHieipaa m mh 
m/mjim TeTpaGTMneHneHTaaMMH MoryT Taiwe 
Mcnoxib30BaTbCR aHanorMMHbie 
nponMneHnoJiMaM^Hbi 

npoAyKT peaKLiMM cfropManbAerMAa m 
noriMaiiKMrieHnonMaMMHa mo)K6t TepMMMecKM 
nerKO perenepMpoBaTbCR, M TeM caMbiM 
npeoAoneBaioTCfl onpeAeneHHbie TpyAHocTM, 
BCTpeHaiom^ecF) npM np^MOM McnonbaoBaH^M b 
KanecTBe npowioropa nonMauiKMneHnonMaMMHa 
KaK TaKOBoro, HanpMMep. 

xeTpaaTMneHneHTaaMHHa v\m 
TerpanponMfieHneHTaaMMHa (VS 41 12050/VS 
4217237} 3ra BbiroAa He MCMesaer hm npM 
yMeHbUieHMM a6cop6i4MOHHoPi cnoco^HOCTM 
pacTBopa. hm npM yMeHbrneHMM ero 
AeMCTB«reribHOh a6cop6i4MOHHOM kmhgtmkm 

CxeMa BbinonHeHViF? cnoco6a comacHO 

M306peT8HMfO OHMCblBaera HM>Ke nOCpBACTBOM 

npMMepa. He orpaHMMMBatoiAero ero. co 
ccbiJiKaMM Ha nepjew 

Ta3. KOTopbiM noABepraeTCR o6pa6oTKe, 
noAaeicR no ^mhmm 1 a a6copo*ep 2, k KOTopoMy 
noAaeicfl a6cop6t^MOHHbiM pacTBop. nepea 
necKOiibKo laperiOK, pacnono>KeHHbix HM>{<e era 
eepajMH, no jimhmh 3 oapa^oTaNHbtM ra3, 

MMBIOIAMM OHeHb HM3KO0 COA^P>KaHMe H 2 S (ss 1 

ppM) m C0 2 (ss 100 ppM), yAa/uieTCR Mepea 

BepXHK)!0 HaCTb HBpe3 flMHW^O 4. 

Hcnorib3yeMbiPi pacTBop 6 Bbirpy^aeTca 
nepea hmmhioio MacTb m noAaeTca b 
perenepai^MOHHyio KonoHHy 12 nocne cHn>i<eHiin 
AasneHUH n npeABapvuenbHoro narpeBa b 1 1 

flriR Toro, MTo6bi yAa/iMTb xiioGbie 
Ne6onbUJMe KOJiMHecTBa aMMHa, 

nptfcyTCTayioiAero a rase. noABOART boarhoPI 
nap k BepxneM nacTM KonoHHbi ^epes jtmhmio 5 
3to MOKeT 6bJTb csejKaR BOAa mjim C0Aep>KaiAaR 

BOAOpaCTBOpMMbie BblCOKOKMRRLAMe KMCnOTHbie 

coeA^HeHMR (opraHMHecK^ie mtim 
neopraHMHecKMe). MMe^oiAMe TaKyio 

KUCXlOTMOCTb. HTOSbl peafMpOBaTb C OCHOBHbIM 



O 

CD 
00 
00 
CM 
N- 
O 



73 
C 

ro 
o 
-4 

oo 
oo 
cr> 

O 



coeflUHenneM, tskhm. ksk AWMeinnaTaNonaMWH. 
6e3 o6pa308aHMS oco6shho cTaSnribHoro 

COeA^HSHMFI OOBAKSHHOSl BOAbl. paCTBOpMMOCTb 

Koroporo 33TpyflHRe? yAopowaeT 
pereHepaiinio ManoHOBaa. flHrapHaa. 
y^aBerieBafl, rnyTapoBaR. TeTpaoopnafl m 
rnnKoneBa?5 KwcnoTbi HarmioTCf? npwMepaMW 
Tai<wx coeAwneHnPi, ho ne orpaHUHHeaiOTCfi mmm 

MucTaa BOAa (cocTaBrmeTCR Gananc MewAy 
ra3oo6pa3HbiM napoM. Bhwoppuiyiwi m bxoahli^m 
b l^hkh, Te [4 + 9] [1]) ODAaercn W3 ntmm 
28 Ecntf Tpe6yeTCR r to noAKtfcneMnaa boas 
noAaeTCR us jihhhm 27 

Ecjm wcnonb3yeTca roiibKO Mvicraq boas, to 
He ipeOyeTCR BbiTRwnaa Tapema b BepxnePi 
ceKijWM aecopGepa, m pereHepa^oHHbiKqMKn 
Arm ooKosoro napa 7. BbirpyweHHoro c stoPI 
Tape/iKH KonoHOMMoe ycTpoPicTBO flBnaercfl 
oSbiHHbiM ycTpoPiCTBOM a™ aocopGepa. 

BKJllOMafOll^M BOAOAeCOp6L4MOHHyiO CeKI^MJO B 
BepXHeM M3CTH KOJlOHHb* 

Ecjim ncnonb3yeTCR BOAa, noAKtfcneHMafl 

COOTB8TCTByK)U4V1MH AOO*aBKaMW, TO 3TH AOGaBKW 

n flMSA AO^Hbi B03Bpau^aTbCR a noMOi^biQ 
pereHepai^^ioHHOM cuoreMbi npM wh3Kom 
AaBneH^iM m HarpesaHiw (ooAorpeaaTerib 24), 
yKaaaHHoPi cxoMarmecm 15 Ammh 
BosBpa^aera ^3 ee BepxHeft Mac™ 
(KOHAencaTop 23. Q>a30BbiPi cenapaTop 16) m 
pei^wpKynMpyercn b a6cop6ep Mepe3 nmm 20 m 
3 BoAHOKKcnoTHbifi pacTBOp 27 BoaBpau^aarcfi 
m ee HHWHeft 4bctm m noAaeTca aha noBTopnoro 

HCnOJ"lb30BaHHfl 8 BepXHJOtO MaCTb KOnOHHbl 2 

flap. BbixoARiMMPi M3 pereHepaTopa 12. 
oxna)KAatoT b 21 m pa3AenfltOT b 8 Ha 
ra30o6pa3Hbiw dotok 9 (KHcnoTHbie rasbi 
yAaneHbi) m wi-iakhA hotok 10 {(£nerMa whakoPi 
4>a3bi) 

PacTBopi^Teiib 14. BbirpyweHHbift m 
noAorpeBaTeriH 13, pei^wpKynnpyeTcn nacocoM 
26 b BepxNioio Macrb a6cop6epa 2 A5cop6ep 
mojkst 6biTb cnaoweH AonoriKMTenbHbiM 
npOMewyTOMHbiM TennoaoweHHUKOM 29. ecnn 
hbo6xoa^m CTporwfi TeMnepaTypHbiii KoHTp oil b 

Hme npMBeAeHbi npMMepu, BKnioMaB 
cpaaHiiTefibHbie. aha nyMtuePi &rmiocTpai4vm 
nsoBpeTeHHfl. ho oho ne orpaHHHMBaercpi mmm 

ripMMep 1 (cpaBHUTenbHbiPi) Onepai^viji 
npoBOAViTcn a KonoHHe, coAepwaujeR 44 
AByxKonnaHKOBbie TaperiKU A^aMeTpoM 5, 1 cm m 
^cnorib3yeTCfl cMecb. cocToainaB m 50/50 no 
aecy flM3A/soAa HoAasaeMbiPj raa (2N m 3 /m) 
coAep>KHT 21,8% C0 2 m noAaeica npn o$u\etA 

AaaneHMM 70 Kr/cM 2 noAA^P^HBaercfi 
TBMnepaTypa HkDKHeti Macr^ 70 °C. a eepxnefi 
0 Q O t b o6pa6oTaMHOM ra3e ocraroHHoe 
coAep?KaHi4e C0 2 cocraBiifleT 0.5 06 np^i 
noTOKe pacTBopHTerm 4 Kf/M 

np^Mep 2 Onepaq^M nposoAflT B toP? >i<e 
caMofc KonoHHB c noAaBaeMbiM raaow. 
coAepJKaiAHM 22% CO2 vi B ochobhom npn Tex 
>Ke TeMnepaiypax w AaBnenwn, ho noAaeaeMbiw 
pacrsopMTerib coAepwuT 46 Bee flM3A, 6 sec 
npoAytcra peaKUn^i cfjopwanbAernAa n 
TeTpasTUJienneHTaMUHa npn modrphom 

COOTNOUJeHMW 1:2 14 48 BeC BOAbl, npM CKOpOCTW 

noAaMU 4.1 Kr/M. b o6pa6oTaHHOM ra3e 
coAep>i<aH^e C0 2 cocTasnfieT a 100 ppM 

Hcnorib30BaHMe yK33aHMoro npoMOTopa 
no3BO/iReT 3Ha4HTenbHo ynyHiui4Tb 
cneL^^4>viKai4Hio (npM6ni43MTejibHo b 50 pa3) T 
KOTopan aarifieTCfi yAOBneTBopure/ibHoii, 3 to 
BpeMR, KaK ncnorib3yioTcR a ochobmom paBMbie 
KoxiM^ecTsa pacreopnTenfi a q6omx cnynaRx 
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HpuMep 3 (cpaBHi^TejibHbiin) Cnaco6 
ocyiAGCTsriFieTCfl a tow w& caMofi KOfiOHHe, c tom 
?Ke caMOM 3arpy3KoPi \a b Tex >Ke caMbix 
ycnoBMflx. KaK b npMMepe 1, c tom nviiub 
pa3HWi4e^, mto paciBop^Tenb npeAcTaanneT 
co6o^i pacTBopflM3A npu 37 Bee b BOAe. 

B o6pa6oTaHHOM ra3e coAep>KaHvie 
ocTaTOMHoro CO2 cooraBriReT 0,6 06 npn 
noToice pacTBopHTenJi 5 J Kr/r 

flpviMep 4 Cnoco6 ocyiAeciBJiReTcj?! b toPi 
Me cawofi KonoHHe. c ToPi we ca^oi* sarpy3KoPi n 
a Tex me yanoBn^x, mto b npuwepe 3. c toPi 
iiniKb pa3HMi4e£i, mto noTOK pacTBopnTena 
coctout m 35 sec flM3A» 3 aec npoAyicra 
peaKU^nn MexcAy c}30pManbAernAoM w 
TpnaTwnei-iTeTpaMiiHOM np^i MOiibNOM 
cooTHOiueHUM 1:3, b aoAe 

npvi paGoTe c TeM we hotdkom 
pacTBopiiTena, mto m b npMMepe 3 
o6pa6oTaHHbitf ra3 nwe/i coAepwanne 
ocTaTOHhoro C0 2 ne MeHee. Mew 100 ppm no 
06-bewy 

HpviMep 5 (cpaBHMTejibHWfi) Cnocoa 
ocyiAecTsnneTCFi b tow >Ke caMoii KonoHHe. c toh 
we 3arpy3KoR m b Tex we ycnoBuax. mto m b 
nptfMepe 1, c tow Jiwiub pa3HMi}eft, mto hotok 
pacTBopurenn npeAOTaBriReT co6o(4 padsop 
r4M3A npn 58 aec B BOAe 

B o6pa6oTaHMOM ra3e coAepwanne 
ocTaraMHoro CO2 cocraBn^eT 0,6 06 ahr 
noTOKa pacTBop^Tenn 3,2 ki7m 

jlpHMep 6 CnocoS ocyu^ecTBiiRiOT B Toti we 
caMOih KonoHHe. c toPi we 3arpy3KoPi m b Tex we 
ycnosviriX, mto ia b npiiMepe 5, c ToPi mmb 
pasHUL^ei^, mto rotok pacTBopi^TenFi coctomt m 
55 sec #M3A t 3 sec npoAyKra peaKUUM Men<Ay 
opopMaribAerHAOM n A^sTuneHTpnaM^HOM np^ 

MOflfipHOM COOTHOLUeHMH 1:1. B BOAe 

dpvi pa^oTe c TeM we hotokom 
pacTBOpurenn, mto m s np^Mepe 5. 
o6pa6oTaHHbiPi ras nivien coAepwanvie 
ocTaTOMHoro C0 2 wenee. MeM 100 ppm no 
o6"beMy 

llpfiMep 7 (cpaBHUTeribHbi^) Cnoco5 
ocyiuiecTBnRtoT b Toil we KonoHHe h npn Tex we 
ycnoaviFix, mto m b npuwepe 1, c roR fiwiub 
pasHHi4ePi. mto noAaBrineMbiR ra3 (2N m 3 /m) 
coAepwviT 21 ,8% C0 2 M 3% H2S M ^MeeT o5o^ee 

AaBfieHwe 70 Kr/cM 2 , a noTOK pacTBopnTen^i 
npeACTaen?ieT C060R pacTBop flM3A npki 50 
sec. b BOAe 

B o6pa6oTaHHOM ra3e coAepwanwe 
ocTaroMHoro CO2 cocTaBnaeT 0,5 06 
coAepwaNHe ocraTOMHoro H 2 S cocTa&n^eT 20 
ppm, a*18 noTOKa pacTBopMTenq 4,55 ki7m 

FlpviMep 8 Cnoco6 ocyiAecTBrmioT a toPi we 
KonoHHe. c toPs we sarpy3KoPi v\ b Tex we 
yonoan^x. mto w b npuMepe 7, c toPi ni^iub 
pa3HHL^eCi. mto rotok pacTBopm*enB coctomt H3 
43 Bee flM3A. 10 aec npOAyxra peaKU,^M 
Me>KAy cjDopManbAerMAOM m 

TeTpa3TnnenneHTaaMHHOM npii MormpHOM 
cooTHOiueHkin 1:2. b BOfle 

ripn paSoTe c TeM we caMbiM ootokom 
pacTBopwiena, mto \a b npuwepe 7, b 
o6pa6oTaHHOM rase coAepwanue ocTaTOMHoro 
C0 2 cocTaBJiReT wenee, MeM 100 ppm no 
o6teMy. a coAepwawne ocTaTOMHoro H 2 S 
cocraBnaeT MeHee. msm 1 ppm no o6"beMy 

Oopwyna M3o6peieHtifl: 

1 CnocoS yAaJieH^a A^yoKHCM ymepOAa 
v\lm\A cepoBOAOBOAa m ra3oo6pa3Hbix cMecen. 
BKJiJOMaioinwPi a6"cop6i4Wo AByoKMcn ymepOAa 
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v\imv\ cepoaoAopOAa m raaoo6pa3Hbix cwecew 
BOAHbiM pacTBopoM AMMeTMnaTaHonaM^Ha n 
pereHepaL^Mio orpaSoraWHoro pacTsopa 
AMMeTunaraHonaMUHa .qecopSqi-iefi. 
oiJivmaf0U4Vii4CFi reivs, hto BOAHbiM pacrsop 
AHMeTunnaTaKonaMMHa ncnonbayioT c 
KOHi^eHTpai^W8M 35-55 Mac b cwecvi c 
npOMOTopoM npoflyifTOM peakijtw 

0opManbAerwAa c dahmm v\im doxiee 
nojii^a/iKHJieHnojikiaMMHaMU, Bbi6paHHbiMM m 



TpmrmeHTeTpaHMHa, m/hhm 
TeTpaaTuneHneHTaMMHa. b KonnMecrae 3 10 
Mac or cyMMbi boaw. AHMernnaTaHonaMMHa m 
npOMoropa 

2 CnocoO no n 1, oTnma\ou\w&Qn tbm, mo 
peaiqimo nony^HUfl npoMOTopa bbayt npv\ 
MOJibHOM OTHOLueHHW <£opManbAe™,qa 
nonuammeHnonmmH 1/10 1/1 
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